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Preface
Society has acknowledged that health problems can
be derived from trace substances in our environment
and that there is a need to prevent uncontrolled release
of even small quantities of such substances into our
environment. Interestinidentifyingthese chemical sub-
stances and concern about their toxicity have greatly
increased. This concern coupled with the lack of and
expense in generating toxicological data are inspiring
the development ofnew methods fordeterminingchem-
ical toxicity. The structure-activity relationship (SAR)
is one such technology that has been advanced as an
attractive approach to toxicity assessment. SAR can be
used as apredictive tool, wherein achemical's structure
and physicochemical properties are compared to those
of known toxicants and nontoxicants. Through this
method, a prediction can be made of whether or not a
chemical is toxic.
This issueis organized tointroducethereadertoSAR
and the problems and the promise ofapplyingthe method
to understanding mechanisms of toxicity and toxicity
assessment of diverse chemical compounds. There is
growing concern as expressed in several papers in this
issue about applying SAR methods to toxicological data
bases derived from structurally diverse chemical com-
pounds. This isfurthercomplicated bythefact that such
methods are based on the study ofindividual chemicals
and their properties and do not take into account the
possible modulating effects a chemical may have on the
toxic effects ofanotherchemical when thetwo are given
together or as a part of a more complex mixture. Syn-
ergistic and potentiated toxicity have already been doc-
umented. In this issue emphasis has been placed on the
application ofboth qualitative and quantitative SAR to
understanding molecular mechanisms of toxicity.
Knowledge about molecular mechanisms offers the best
hope for assessing the molecular determinants of tox-
icityinstructurallysimilaranddissimilarclassesofcom-
pounds, for predicting the potential for synergism and
relatedinteractive effectsofchemicalcombinations, and
for suggesting rational therapy for toxic symptoms of
compounds already in our environment. There is no doubt
that SAR is a very powerful tool for studying these
important mechanistic problems and toxicity assess-
ment, and when combined with advances in molecular
modeling and interactive computer graphics, it is even
more attractive.
The subject matter has been divided into four sec-
tions: (1) mechanisms of toxic action and modulating
factors, (2) molecular structure, properties, and reac-
tivity, (3) correlation methods for structure and activ-
ity, and (4) development and use ofSAR. Although the
material in these sections may not be comprehensive,
it is representative of the problems and concerns, the
state-of-the-art in methods, approaches, and applica-
tions in the area.
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